Preservation of food items through natural and biological methods has become a norm in order to prevent huge financial losses that may be incurred as a result of contamination of raw foods and/or food products. Biological preservation methods help avert the chances of food born ailments thus ensuring the fulfillment of ever-increasing global food requirements. Growing skepticism among the customers in recent years regarding food safety and preservatives used in food industry has fetched remarkable consideration to the use of Bacillus bacteriocin in food processing as well as human health care. Bacillus subtilis was isolated from soil samples for determination of its microscopic and biochemical characteristics. The proteinaceous antimicrobial compounds were extracted through ammonium sulfate precipitation method. The bacteriocin was partially purified through SDS-PAGE; optimization of bacteriocin at different pH levels, heating temperatures and storage conditions was performed. Indicator strains were procured from CMS, UAF, Faisalabad. The antimicrobial assays of extracted bacteriocin were determined on Mueller-Hinton media through agar well diffusion method. The extracted bacteriocin showed comparatively better antibacterial activity against indicator Staphylococcus aureus followed by E. coli and Salmonella. Maximum activity was observed at pH 7, heating temperature 37°C and storage 4°C, comparatively higher activity against Gram positive bacteria was noticed.
Introduction
The economy of food processing units has been hit hard by the emergence of noxious pathogens in food stuffs. Loss of customer trust in food industries has resulted in health scares as a direct consequence to consumption of spoiled or contaminated food. Despite advances in food preservation technologies, and heterogeneity in food processing and raw materials, the smartness of microbes has enabled them to evade food safety measures with growing ease, causing food spoilage, which is one of the leading concerns for the food industry in present 
Identification of isolates
The purified streaks of bacteria were presumptively identified by cultural characteristics such as color, texture shape and size of colonies. Morphological characteristics were noticed after Gram staining, spore staining and acid fast staining. The isolates were run through couple of biochemical tests. Catalase test, Methyl-Red test, Indole production, VogesProskauer, Starch hydrolysis and sugar fermentation tests were executed and the isolated organisms from the sample were screened on the basis of their morphological and biochemical characteristics as described in Bergey's Manual of systematic bacteriology [17] . Extraction and partial purification of bacteriocin Due to their proteinaceous nature, bacteriocin was concentrated through the application of salting-out methods, being ammonium sulfate the most frequently used salt [18] . The solid salt was added to the distilled water slowly until the desired saturation percentage of ammonium sulfate was reached. A 36-h-old culture of the bacteriocinogenic B. subtilis strain was centrifuged at 8000 rpm for 25 min at 4ºC. The peptidic fraction was precipitated from the cell-free supernatant with 40% saturated ammonium sulfate. The suspension was agitated with magnetic stirrer and incubated overnight at 4°C. Salted-out proteins were further precipitated by centrifugation at 15000 rpm for 20 minutes. Collected pellets were dissolved in a small volume of 10 mM phosphate buffer (pH 7.0) or distilled water. The bacteriocin was partially purified by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE).
Stability of isolated bacteriocins
Stability as well as antimicrobial potential of isolated bacteriocins were checked at different (3, 5, The antimicrobial activity of extracted bacteriocin against food degrading microbes was determined by agar well diffusion method on Mueller-Hinton medium through measuring the diameters of zones inhibited by microbes (Table 2 , 3 and 4) in mm by vernier calipers [21] . The antagonistic activity in arbitrary units per ml (Au/ml) as a measure of bacteriocin production was calculated (Table 5 , 6 and 7) as described by Bhuvaneswari and his co-workers [22] . Results indicated that bacteriocin extracted from Bacillus subtilis showed maximum zone of inhibition against Staphylococcus aureus followed by E. coli and Salmonella enteritidis [22] . Bacteriocin showed maximum activity at pH 7. Partial reduction in activity was observed with shift of pH from neutral to alkalinity and acidity. The production of bacteriocin increased with increase in temperature but at 80°C, there was an abrupt decline in activity. The activity of bacteriocin was maximum when stored at 4°C. A slightly reduced yet significant activity was observed at -20°C suggesting its role as a preservative even at chilling temperatures. Statistical analysis showed that there was a significant difference in means of zone of inhibition produced by bacteriocin against different food-spoiling microbes at different levels of pH, heating temperatures and storage conditions. PBS [26] . The bacteriocin was partially purified and molecular weight was determined through SDS-PAGE. Previously, Nivedita with co-scientists extracted and purified Bacillus subtilis bacteriocin by gel exclusion and estimated molecular weights by SDS-PAGE. They found that activity units of bacteriocin increase with each step of purification [27]. Bacteriocin extracted from Bacillus subtilis exhibits remarkable action at wide ranges of pH, nutrients, heating temperatures, enzymes and storage conditions. Bacteriocin optimized at different independent parameters showed variation in activity units produced in zones inhibited which suggested that with increase in bacteriocin production (Au/ml), the diameter of zone of inhibition gets widened [28]. Production of bacteriocin and maintenance is normally affected by diverse environmental influences such as distinctive atmospheric growth conditions, ultrasound shock and nutrient depletion on bacteriocin adsorption from cell [29]. The spectrum of inhibition was different for each bacteria used as indicator strains. The results indicated that Staphylococcus aureus was most sensitive to bacteriocin extracted from Bacillus subtilis followed by E. coli and Salmonella enteritidis ( Figure 1, 2, 3) . Recently potential antagonistic effects of Bacteriocins of Bacillus subtilis BMPO1 were determined which showed maximum activity against Staphylococcus aureus followed by E. coli [22] . Studies conducted before clearly indicated that bacteriocin isolated from Bacillus bacteria shows remarkable inhibitory activities against Gram positive, Gram negative and food spoiling Fungi [30]. The maximum inhibition of Staphylococcus aureus signifies the fact the bacteriocin is effective against the most closely related strain of the producer strain. The variations of sensitivity observed against different microbes are due to specific genetic coding of target strains and characteristics of bacteriocins treated at different independent variables. Nisin was the first finest studied illustrative of the Lantibiotics finding special applications in the inhibition effect of late-blowing of cheese by hindering the development of The results of critical trial of statistical analysis indicated that there was significant difference between means of zones inhibited by bacteriocin optimized at different levels of pH and heating temperature. With shift of pH from acidic to neutral, the production and activity of bacteriocin increased but from neutral towards alkalinity, partial reduction of activity was noticed. Yet the unique property of bacteriocin of Bacillus subtilis of tolerating wide pH range places it as potential bio preservatives of acidic, neutral and alkaline foods [32]. Bacteriocin showed maximum activity when stored at 4°C and a slight reduction of activity was seen on 37°C and -20°C ( Figure  3 ). Scientists through experimental results suggested its use as natural preservatives of foods processed even in chilled conditions [26]. The activity of bacteriocin was found good even at 27°C heating suggesting its role as preservatives of foods stored at room temperatures. With certain increase in temperature, the production of bacteriocin declined and an abrupt change of activity was seen for further increase in temperature from 60°C to 80°C (Figure 2 ). Previously bacteriocin from 8A strain of Bacillus species was purified and scientists concluded that this bioactive antimicrobial compound was stable at 55°C but lost its activity at 87° C [16]. Bacteriocin extracted from B. subtilis holds optimistic repute being used as bio preservative of food owing to all the necessary characteristics which prevent spoilage process. Thus preservation of food stuffs by either natural or microbiological strategies can be regarded as acceptable approach to lessen the occurrence of food borne ailments, resolving fiscal losses due to spoilage of raw food items with microbes, and develop better food supplies exactly according to the needs of rising world population [33]. 
